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ADJUSTMENT, MAINTENANCE, AND HElAlB OF CROP HARVESTING MACEZNERT 



C O NT EN T S 



Suggestions for Introdnclng the Module 1 

Coipetencles to be Developed 

I. To understand hov to use operator's and service 
manuals vhen adjusting, maintaining, and repairing 
agricultural machinery 2 

H. To select snd use proper lubricants for agricultural 

machines 2 

m. To (l) Identiiy the parts of hay harvesting machines 
and understand their functions and (2) adjust and 
repair these machines 2 

IV« To (l) Idratlfy *^fpes and parts of forage harvesting 
machinery and understand their ftinctions and (2) 
adjust and repa-'r these machines 8 

V. To (l) identify the parts of grain harvesting 
macMnes and understand their functions and (2) 
adjust and repair these machines 12 

VI. Tb (l) identify types and parts of com harvesting 
machines and understand their functions (2) adjust 



and repair these machines 3^ 

vn. To prepare and paint crop harvesting machines after 

they have been repaired 1|0 

Suggestions for Evaluating Educational Outcomes of the Module iiO 

Sources of Sugi^ested Instructional Materials ond References 4l 
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ADJUS’nOfT, MAHJTKNANC3, AlID REPAIR OF CROP HARV33TIMG MACEINERy 



tfajor Teaching 0b.l3CtlvG 

To develop (1) an understanding of crop harvesting nachines and their 
parts, and (2) the ability ts ad.lust, repair, and siaintain thec^ Kachines. 

Suggested Time Allotments 



At 



school 

Class instruction 
Laboratory experience 



^ h ours 
150 h ours 



Total at school 
Occupational ::::pericnce 

Total for module 

Suggestions for Introducing the Module 



19^' h ours 
10:-^ h ours 
390 hours 



Crop harvesting machines are the reapers of the farmer's toil. They are 
extremely important to him. They must operate properly ej»3 efficiently 
if he is to meocimize his profits and minimize his expenses. Tn relying 
heavily on these machines to bring in his crop, he is also relying 
heavily on the service department of the agricultural machinery dealer- 
ship and its en^oyees to keep these machines functioning proporl^% In 
carder to keep these miushlnes functional^ these employees must knot/ the 
types and functions of harvesting machines, their relationship to the 
crop they are designed to harvest, and hou to adjust and repair them 
vhen they need it. 



Diversity In types of machines used to harvest crops in various ports of 
the country exists. Different features exist on the same machine because 
of design differences developed by major line agricultural machincr^*^ manu- 
facturers. ScBse harvesting machines are built to different degrees of 
specialization. Therefore, it uas deemed most vise to use the operator 's 
and manufacturer ' s service manuals as the basic repair and adjustment 
references. Only those machines used in all parts of the country have 
been Included in this module. The subject matter content presented in 
each competency provides the necessary background informaticn nerdrd to 
understand hoi/ and why to make these adjustments and repairs. The fact 
that certain machines have been omitted fraa this module doesn't mean 
that they should not he studied. These machines should be studied diurlxig 
training scho(^ held by <;h'^ manufacturer after the student has been 
employed. 

The following techniques should be used to create Interest i.. the module. 

1. Identify machines on farms in the coBanunlty that are out of 
adjustment and are in need of repair. Take students on a tour 
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of these farms and demonstrate the operation of these machines. 
Have students attempt to identify what part or parts are out of 
adjustment and how th^ should be properly adjusted. 

2. Place parts from several machines around the classroom and have 
students attempt to identify them. 

3. Using a panel coursed of a farmer, agricultural machinery 
dealership manager, and a mechanic, discuss the importance of 
proper adjustment and repair of crop harvesting machines. 

Competencies to be Developed 

I . To understand hov to use operator* s and service manuals when 
adjusting, maintaining, and repairing agricultural machinery 

Teacher Preparation 
Subject Matter Content 

If the person being taught this modules on "Adjustment, Mainte- 
nance, and Repair of Crop Harvesting Machinery" has not been 
taught the competency on using opturator *s and service manuals 
included in the "Adjustment, Maintenance, and Repair of Tillage, 
Planting, Spraying, and Fertilizing Machinery," they should be 
tauc^t that cosqpetency at this time. 



II. To select end use proper lubricants for agricultural machines 

Teacher Preparation 
Subject Matter Content 

If the person being taught this modules on "Adjustment, Mainte- 
nance, and Repair of Crop Harvesting Machinery" has not been 
taught the competency on understanding agriculture^ machinery 
lubrication included in the module on "Agricultural Machinery 
Assembly and Lubrication," they should be taught that competency 
at this time. 



HI. To (l) identify the parts of has*’ harvesting machines and under- 
stand their ftmetions and (2) a^ijust and repair these machines 

Subject Matter Content 

An under^anding of the operation of hay harvesting machinery is 
of utmost importance to a farm machinery mechanic and mechanic's 
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help<;»r. These nr hlnes are Tised in all parts of the country 
etnd ajprlcultural machinery service employees will be required 
to se:nrice and repair these machines each year. 

The cizmon hay harvresblng machines Incliide movers, hay coodl- 
tlonars, rakes, and balers. 

Mower SI, in the mala, are used to cut native grasses and oth^ 
hay cirops. 

Tusre are several types of mowers determined by the manner in 
which they are attached to the tractor. 

1 .. Trail 

2 „ Integral rear-mounted 

3* Side-mounted or central-mounted 

The fiilDOve types of movers can be further divided according to 
whether they are of the pitman or pitmanless type of mower. 

The pltnanless mower knife is driven by either single or double 
counterbcQance wheels pemltting a smoother, faster knife 
speel. (See reference Farm Machinery and SQulnnent pages 293 
and 291 ^ for an example of a pitmanless mower. ) * 

The pitiuEui Oil the pitman type mower Is a rigid connecting link 
between the source of power and the movrer knife. It connects 
rotary motion into stralght-llnc motion. (See reference 
Machine for P^r Farming ^ naaes 237 and 238 ^ for a discussion of 
the iltoan and its function.) 

A mower is made up of the following parts: 



fturb 


Function 


Frame 


That part that supports the 
drive and cutter bar 




mechanism 


Drag bar 


That part that extends from 
the ffame to the yoke 


Yoke 


The part to which the cutter 



bar is hinged 

That part of the mower that 
keeps the yoke cod cutter bar 
forward as they drag on the 
ground 



PuUbar 
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Part 

Cutter l)ar knife 
Kilf e bar 
I&ilfe sectors 
Guards 

Ledger plate 
Wearing plater 



Function 

That part which actually cuts 
the hay 

That part of the cutter bar 
which supports the knife 

The triangle shaped pieces 
on the knife 

The pointed parts on the cutter 
bar that parts and guides the 
hay to the knife sectors 

That part that Is riveted to the 
guard and forms one half of the 
cutting unit 

That part which supports the 
rear side of the knife 



Knife chips Those parts that hold the knife 

sections down close to the 
ledger plate 

Grass bAnd and stick Those parts *»dil(di divide and 

rake the cut hay away from the 
cutter bar 



Inside and outside Those parts which support the 

shoes Inner and outer end of the 

cutter bar when In operation 

Several adjustments are canmon to all mowers. These include: 

1. Angle of cut 

2. Load or cutter bcur adjustment 

3 . Register 

4. Guard alignment 

5 . Cutter bar tilt 

These adjustments should be made according to the specifications 
set down In the operator and manufacturer ' e service manual for 
the nadhtne needing adjustment. 
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Hay coDdltlcners prcpeirc hay for storago or feeding hy neans 
of cnishlng^ flailing, or crlxoplng. 

The three types of condltlonei^ coanonly used to prepare or 
ccndltlon hay are: 

1. Smooth roll 

2. Corrugated roll or crimper 

3. Flail type 

In the snooth-roll type, the hay Is picked up and fed throu^ 
two rollers where it Is ccD|d.etely crushed. Hie rollers nay 
he either both rubber or one: rubber and the other steel. 

The corrugated roll or crlsq^>er "^pe conditioner Is usually 
equipped with either two mai]l.eable iren rolls, tapered flutes 
that mesh topether, or slotted bar rolls. As the hay posses 
through the rolls. It Is crimped at regular Intervals but not 
coDqiletely crushed. 

On the flail type conditioner the shear bar Is removed ths 
swinging hamniers or knives lortlally chop the hay. 

Modem agricultural hay loaders and balers require that the hay 
be In a loose, fluffy, continuous windrow before these machines 
are able to carry out their phase of the hay harvesting operation. 
In many cases the hay Is moved Into windrows lamiedlately after it 
has been cut, requiring turning in order for the hay to cone out 
properly. Ihe side-delivery rake was developed to meet these 
requirements. 

Several types of side-delivery rakes are coo&only used today. 

The type of rake is determln>ed by the type of reel construction 
used on the rake. Reel types are: 

1. Cylindrical reel 

2. IHrallel bar 
3* Side-stroke 
h. Finger-wheel 

Each type of rake given aborre Is discussed In the reference 
Farm Machinery and EQulment . pages 302-306. 

The purpose of the hay baler is to pick up hay from a wlzxlrow 
bhA compress It Into a bale. 
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Two types of balers used to bale hay are: 

1, Flckop autanatlc self -tying balers vhldi make 
rectangular bales 

2. Pickup autooatlc baler naklng round bales 

Four processes Involved In HAklng a bale with a baler are. 

1. Pickup 

2. Feeding 

3. Conpresslng 

4. l^lng 

The usual type of pickup mechanism on the baler consists of a 
drum or cylinder with spring steel teeth. The cylinder rotates 
In the opposite direction of the motor of the baler, lifting the 
hay and moving It into the machine. 

At least four main methods of feeding the hay Into the con- 
pressing rfmaber are cODBionly used on balers. They are: 

1. Auger and packer fingers 

2 ^ Spring teeth and feeder arms 

3. Auger and feeder head 

4 . Carrier-roller feed 

The feediog mechanism on the baler feeds the hay Into the can- 
pressing chamber where the hay Is pressed Into a bale. The con- 
pressing mechanism Is coDqposed of five parts: 

1. Plunger 

2. Bale chaniber 

3. Tension bars or rails 

4 . Retaining plates 
3. Metering ‘tdieel 

On the rectangular bale, the plunger Is a rec tangul ar fr amework 
that pushes against the hay as It In fed into the canpressing 
chaniber. The plunger has a set of knives along the side of the 
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plunger that is situated next to the feeding mochanlsn. These 
knives shear off the hay as it is fed into the coapressing 
chairiber asking a neat, saooth bale. 

The bale diacftier is the long rectangular box into which the 
plun g e r forces the hay. The tensicn bars or ^ils are located 
in the chaaber and offer resistance to the plunger acticsi 
asking a tl^t bale. 

'Hie retaining plates are located In the c accessing chaatoer Just 
out of reach of the plunger. They prevent the bale traa moving 
back toward the plunger after eadi esnpression stroke. 

The metering wheel is located on the ce mpr easing chanber ftnd hns 
spokes that aske contact with the hay. As the hay aoves tfarou^ 
the coE^ressing chaaber^it turns the metering idieel. After 
Mskin g a ccEq0.ete tum^the metering wheel engages the tying 



!3ie last ftmetion performed by the baler before it releases the 
bede is that of tying the bale. The tying function is described 
on pages and 1»84 of Machines for Power Farming 309-311 of 
Fam Machinery and EouiTinent . 

On the round baler, the hay is fed into a series of rolling belts. 
The lover set of belts rotate in the apposite direction froa that 
of the upper series of belts. The hay is turned in a circular 
motion farming a round bale. After the bale becoacs so large, it 
trips tile trip rollers and releases the bale* (See Farm 
and Squipaent, page 312, for an illust^tion of how the roiiL*r 
baler operates.) 



Suggested Teaching-Lea] 



1. Have students disassenble eadh ^rpe of hay harvesting 
machine discussed in the content and learn their ports. 
Point out to the stuuents the materials used in con- 
structing each part and the function each part plays 
in the total operation of the machine. 

2. Demonstrate props and improper operation of each of the 
hay harvesting machines under field conditions. 



3* Bring to the class hsy harvest^n machines that arc In 
need of adjustment and repair of each type discussed in 
the subject matter content. Fallow the procedure below 
when making the needed adjustments repairs. 

a. Operate the matiiine in the field noting any 
malfunctions in operation. 
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b. Inspect the mchlne noting vom and broken parts 
^iTi^ parts that arc out of line or adjustsient* 

c. ?oUoulng the operator 's and mamifactureifa ser- 
vice BBnmls, iM^irg the necessary repairs and 
adjustments. 

d. Lidirleate the machine for field operation. 

e. Test the nacdilne In the field and make any 
adjustments necessaxy for proper operation. 

Smatested lh8tructl«^i liater^ft^g and References 
Instructional materials 

1. Machines for disassembly 

2. tbChlnes for use In demonstrating proper and 
latproper field operation and In need of repair 
iMid adjustment 



1. Machines for Power Farming, pp. 427-*^91 • 

2. Farm Machinery and Eaulgnent. pp. 209-31% 

3* Operator* a manuals 

k. Manufacturer's service manuals 

Sumaeated Occupational Experiences 

Have students adjust, repair, and liiiricate hay harvesting 
madilnes at the local agricultural m ach i ne r y dealership 
under the siqpervislon of a coa^etent mechanic foUowlng 
the procedure outlined In the teaching-learning activities. 



IV. To (1) Identify tynes and parts of 
l2jndantin^^telr^JUnettflu^3J^ 




Teacher Preparation 
SifcJect Matter Content 

Tbs porlmuy p urp o s e of forage harvesting narhlneTy is to cbop 
fikld crops and place the diopped crop In a vagon. Two types 
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of forage barrestera have been developed to aceoaplliib l&ls 
purpoee. 



1. Field diopper 

2. Flail chopper 

Ibe field chopper is by ibr the anet versatile of the tvo 
tjpee. This versatility cones frm its ability to be adapted 
to a variety of crop or forage prodoctlon aethads. For 
eiaiBplft^ a unit hets been developed for use in harvesting row 
crops, a unit for picking 19 forages in the windrow* etc. 

(See Fam Mbcfainery and BydiMent. page 32, for of 

unit attacfaBients toe the forage chopper.) 

^ibere are three types of field cboppers used by farmers. 

1. Tractor-drawn 

2. Traetor-aounted 

3. Self-propelled 

The basic unit of the field chopper is made up of the 
fOlloiring parts: 

1. ^dieels 

2. Axle 

3. Frame 

k. Cutter head 

3 .. Blower 

6. Tcedlng mechanisB 

This unit is powered through the FTO and the tractor. The 
power from the FEO shaft is carried to the basic unit throng 
the PR) shaft in the h a rv est er. 

Three processes are involved in the operation of the forage 
harvester. 

l. Cutting and feeding 

2.. Chopping 
3* Bloving 
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The feeding and cutting neebanlsm will 'vary according to 'the 
type of unit a-ttachment that is being used on the harvester. 

If & rov crop unit is being used ^ an oscillating sickle is used 
to sever the plants. The plants are moved back toward the 
<dioppli« unit. If a broadcast unit attachment is used, a 
aOiier*llke cutter bar cuts ”ttie crop. A reel Is used to throw 
the severed plant against an apron idilch carries the forage 
gn augsT. The jin turn carries *the na'terlal 'to 

tbe chopping unit. If a wlndrov pl^*up Is used, revolving 
fingers lift 'the forage firam the windrow and move 'the hay to 
the ax^ser. Hie anger In turn moves the forage to the chopping 
mechanism. 

Two principle types of cutter heads are used on forage 
harvWters. 

1. Flywheel 

2. Qyllnder 

The flyidieel-type cutter head performs two f mctlons, c hopp ing 
mitA blowing* The blower paddles are separate firoa the cutter 
knives. As the nheel turns, the knives cut the forage and the 
blower paddles blow the chopped forage and out of 'the blower 
spout. 

The cylinder type of cotter head has knives designed to both 
cut blow, however, some require a blower to force the 
chopped forage out of the harvester. (See Fsrm Machinery and 
page 322 for an Illustration of both -types of cutter 

heads.) 

flail type harvester uses free*»swlng1ng chains, hsmoers, or 
knives to severe the plants throat a beating or cutting action. 
The c hcpped hay is drawn into the blwer fan and blown thrcui^ 
the blower spout Into the wagon. 

Activities 

1, Have students dlsasseafcle each type of forage harvesting 
marlines discussed In -the con-tent and leam their parts. 
Point out to thf i students the materials used In con- 
structing sach part and -the function eadh part plays in 
-tlie total operation of -the m a chi ne. 

2. Demonstrate proper and I m proper operation of each of the 
types of forage harvesting machines under field conditions* 
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3* Bring to the class forage harvesting nachlnes that are 

In need of adjustment and repair. Fhlloir the procedure 

below idien making the needed adjustments and repairs. 

a. Operate the machine In the field noting any 
malfunctions In operation. 

b. Inspect the machine noting worn or broken parts 
and parts that are out of line or adjustment. 

c. Follotflng the pperator's and manufacturer's ser- 
ylce manuals^ make the necessary repairs and 
adjustments. 

d. Ubrlcate the machine for field operation. 

e. Test the machine In the field «id make any 
adjustments necessary for proper operation. 

flaggrate^Instructlonnl Materials and References 
Instructional materials 



1. Machines for dlsassenbly 

2. Machines for use In demonstrating proper and 
Improper field operation and the need of repair 
and adjustment 

Beferences 



1* Machines for Pow er Farw<"^ y pp. ^92-315 
2. Barm Machinery and Eoulinient. pp. 317-328 
3- Operator's manuals 
4. Manufacturer. *s service 




Have students adjust, repair, and lubricate forage 
harvesting machines at the local agricultural 
m a chiner y dealership under the supervision of a 
competent machenie foiUovlag the proc ed ures outlined 
In the teaching-learning activities. 
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V. To (1) identify the parts of grain harv esting n^hlnes and 
■achlnos 



Sifl)j ect Matter Content 

The principal grain harvesting machine In use today is the 
cOBft>ine. The canblne harvests, threshes, and cleans grain all 
in one operation. 

There are two types of conibines in use on fcums today. 

1. Pull type 

2. Self-propelled 

The pull type is drawn by a tractor. The smaller pull type 
conbines are powered by the PTO of the tractor, idierects the 
larger cosdbines are powered by an auxiliary engine mounted on 
the coBibine. 

Self-propelled combines are powered by industrial-type engines 
are operated by one meui. They are provided with a gear- 
shift to give desired field and road speed. The conibine is 
steered by a large steering wheel that turns the rear wheels. 
The travel and operation of the combine is controlled by a 
transmission a»d separator clutch. The cutter bar and plat- 
form ea « be raised or lowered to meet changing ^ield condi- 
tions from a lever located on the steering shaft. The wheels 
are adjusted hydraulically to conform to the slope of the l an d 
whidi keeps the threshing, separating, and cleaning units level 
insuring proper machine action. 

The combine performs the following functions. 

1. Cutting the standing grain 

2. reeding the cut grain to the cylinder 

3. Threshing the sprain traoL the stalk or stem 

4. Separating the grain frcm the straw 

Cleaning the grain by removing chaff and other 
foreign matter 

6. Elevating the grain f rom the coslblne to the 

holding bin and ffom the holding bin to the truck 
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The cutting aechaniaa cuts the itending grain. The cutting 
■echanini consists of two parts. 

1. Cutter bar 

2. Beel 

The cutter bar severes the grain heads from the plant ai4 the 
reel sweeps the heads back onto a canvas or auger table. The 
knife in the cutter bar extends the full width of the cutter 
bar is powered by the rocker am pitioan. The knife sections 
are serrated. 

The reel is located above the cutter bar. It nay have as many 
as six wood bats on the reel to sweep the grain into the 
elevating platfom. It can be adjusted to the height of the 
crop and on some of the late aodel nachines this adjustoent 
is f through the use of hydraulic cylinders. Canaxm cutting 
and feeding amchanisns used on coaA>ines are illustrated below. 



Cutting and feeding nechanism 
using a feeding auger, feeding 
beater, and undershot feeder 



l4 



Cutting and feeding mechanism 
using e feeding auger and feeding beater 




platform 



cutterbar 





der 



Cutting and feeding mechanism 
using a feeding auger and undershot feeder 
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The cutting and feeding mechanism is msde up of the following 
main i^ts: 

1„ Cutter bar: The cutter bar works like a series of shears 

running throu^ the field to cut the grain. This is 
accomplished by knife sectloxis reciprocating (working 
back and forth) over ledger plates which are held in place 
by guards. Hold dv clamps, wearing plates, and shims 
are used to keep tLj knife flat on the ledger plates. 

The sickle bar is usually driven by a pitman drive 
asseoibly. 

Power will usually be supplied to the pitman crank by 
means of a series of belts and chains. 

2*. Beel: The reel slats gather in the crop, hold it until 

it has be<m cut by the knife, and then move it onto the 
platfom. The reel must be square, level, and at the 
proper he;Lc^t and position to feed the grain unlfomly 
emd steadily. The reel may be ground driven or power 
driven. 

3* Platfom: The platfom holds the cutter bar and 

feeding mechanisms. 

4. Cutting piLatfom auger: The cutting platfom auger 
moves the cut grain to the center of the platfom idiere 
the retractable auger fingers feed the grain into the 
feeder conveyor or the feeder beater depending on the 
design of the coniblne. 

!). Betractable finger feeder beater: In some coniblnes the 

cutting platfom auger is followed by a retractable 
finger feeder beater which moves the grain into either 
the feeder conve y or or into the threshing unit. 

(S. Feeder eoaveyor: The feed conveyor or feed rake, as it 
is sometiBss called, is designed to feed the grain in a 
steady even flow into the threshing unit. IVoper feeding 
into the threshing unit will cause less clogging. 

7* Feeder beater: Some models of combines will have- a 

feeder beater which takes the grain from the feed con- 
veyor and feeds it uniformly into the threshing mlt. 

The ittmctlon of the threshing mechanism of the cosiblpe is to 
thrash the grain from the heads. This is done by passing the 
gra:lln between a rapidly revolving cylinder and a statlomry 
suririiee. Itadmeath is the eondave. The nibbing action 
on 1;]ie grain caused by the bars on the cylinder passing over the 
coni:»ive c ha n ne l bars causes the grain to be removed from the 
head. 



t^J . ' t ‘ ' ' ■**■'' .' ' r ' 
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llireshixig Mechanism 




The design of seme of the parts shown on this diagram vlU vary 
^ccordlnG to the type of cotoibine. Some cohblnes will not have 
a separate shelling plate and may not have finger grates. 

The main parts of the threshing mechanism are: 

1. Cylinder: The cylinder will have either bars or 

spikes that vlU cause the rubbing of the grain 
against the ccncave. 

a. Basp bar cylinder: Olie cylinder bars are rasp 

shaped as shown in the lUustratlon. 

b. Rub bar cylinder: The cylinder bars are angle 

shaped and faced with rubber. 

c. Spiked tooth cylinder: The cylinder has spikes 

instead of bars. This type is not suited for 
com harvesting. 



o 
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She folloving dlagrans illustrate the types of cyHnders men- 
tioned on the preceding page: 




Rasp bar cylinder 



Rub bar cylinder 



o 
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Spiled tooth cylinder 
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2* ConcAve: The concave 1b the stationary part that the 

cylli^er works asslnst in the threshing action. It Is 
the rvibhlng action between the cylinder bars and the 
concave bars that reonoves the seed from the head or pod. 
Except for the AUls-Chalners conblne^ the concave Is a 
grate ccxnposed of rods cuod bars or wires. It Is at the 
concave grate finger grate that as much as 905^ 
grain is separated from the straw or husk. The separated 
grain fi&Us throu^ the grate onto the shoe pan where it 
Is delivered to the cleaning unit. The straw and the 
remaining grain passes on Into the separation mechanism. 




3. Cylinder beater: The beater behind the cylinder slows 

down the material coning from the cylinder^ tears apart 
the straw^ and delivers the material to the straw rack 
or the straw walker as It ya^ir be called. The beater 
helps In clea n ing the straw from the cylinder thus pre- 
venting cylinder wrapping and feed back. 

4. Shelling plate: The shelling plate is an adjustable 
plate located where the cut iGpraln Is fed Into the 
qyllxider concave unit. Much of the threshing can be 
done here. 

Sone ccnibines will not have an adjustable shelling plate> 
but will have a feed plate fastened to the front of the 
concave. 



o 
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Ibe sqparating Bechanifli agitates tbe straw after it cones trem 
the threshing unit* Ibis shakes out the loose grain rfsliilng 
in the straw and delivers it to the cleaning unit* Since the 
threriilng unit separated uqp to 90% of the grain^ only kbout W% 
renains to be separated in this unit. Ihe straw is carried out 
of the coabine by the rack* 

Ihere are several designs used to collect the grain froa the 
straw rack and concave grate* These are illustrated below* 



Separating nechaniM using straw rack return 
pan under the straw rack 




Separating unit using straw rack return 
pan and grain conveyor 




o 
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Separfttlag unit uhlch uaet a grain ratum 
conrayor under the atrair rack 




straw rack 






grain pan 



Separating ■eehaniaa which uses a grain return pan 
under the straw rack. A cleaning fkn is also used 
in the separating section of this eCiri>ine. 




separator fan 



o 
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The aftin piorts of the eeperatiiig aechanism are: 

1. CoiLcare grate and finger or cell grate ahich haa been 
deaeribed in the threahing unit. 

2. One-piece atrav rack: Ihe atraw rack ia a one-piece 

unit with riaera pointed toward the rear of the coabine. 
The atraw rack ia mounted on cranka located at the 
front and rear, idiich give it an oaclUating motion. 

Am the rack movea rearward and upward, the atraw ia 
toaaed up sad to the rear. Aa the rack retuma forward 
and downward, the atraw ataya in mid-air for a abort 
time and then falla onto a aection of the rack nearer 
the end of the ccmbine. In thia way the atraw movea 
atep by step out of the combine. Ihia toaaing action 
cauaea the grain to be aeparated from the straw. 



Otae-piece atraw rack 




liiQker type atraw rack 
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3« Iftdker type etxmv rack: Soae large coabinea nay oae a 
ealker type straw rack irtildi operates on the saae 
principle as the rack. The straw walker has three or 
■ore narrow sections placed side hy side* Each section 
is aouhted on nultiple throw cranks located at the front 
and rear* The crank throws for each section are equally 
spaced around the circle of rotation; thus, the sections 
do not operate as a unit as the rack does* 

4* Grain return pan: The grain return pan is located under 

the straw rack* It catches the grain as it falls throu^ 
the rack and moves forward to the grain pan* The straw 
walker usually has a return pan under each unit* 

5* Grain return conveyor: In place of the grain return pan 

some eoad>ines will use a c on ve yor to catch the grain and 
nave it forward* 

6* Grain pan: Ihe grain pan is usually located under the 

forward part of the straw radL behind and below the 
cylinder* Its function is to catch the grain frosi the 
concave and cylinder grates and trask the grain return 
pan or conveyor for delivery to the cleaning unit* 

7* Grain con v ey or : Soa» coebines will use a conveyor in 
place of the grain pan to collect and deliver grain to 
the cleining unit* 

8* Cheek flaps or curtains: The dheek flaps or curtains 

deflect the straw and grain onto the radk as the full 
length of the rack is used for separation* Thqy should 
not be in the way of the straw as the rack eaves it to 
the rear* 

Ihe function of the cleaning ■echsnian is to separate the clean 
grain send it to the grain tahk^ return the t a ilin gs (partially 
threshed heads) to the cylinder for rethreshing, and move the 
riMsinlng anterial out of the coebine* This is accooplished by 
■sans of gravity and air blast* 

deaning unit 




o 



Adjilstaible ctaftffer: Tbt adjustable chaffer acta as a 
sieve. It Is oale 19 of a series of cross pieces noanted 
on rods and fasteaed together so they can be nored at the 
sane tisK to adjust the size of the openings. 

Side and flat vleiiB of the diaffer shoving hov the lips 
way be adjusted to control the aaionnt and kind of materials 
passing throui^. 



Ihrtial vlevs of tvo types of adjustable Ohaffer sieves 




Pivot rods 



Chaffer extension: As the name suggests, this is an 

extension of the diaffer. In addition to having adjust* 
able lips, the Ohaffer "extension vlll also swing and 
down on tto end of die diaffer. Hie unthreshed portions 
of grain heads fail through the Ohaffer extension into 
the tailings auger and the buUqr material passes over the 
Ohaffer extension and out of the codbine. 

Sieve: Ihe sieve is like the Ohaffer except that the 
lips and openings are smaller. The final Jdb of cleaning 
is done here. The mterial that is too large to pass 
throudi the sieve is carried over the tailings auger and 
returned to the cylinder for rethreshing. 

Special diaffer and sieve equipment: Msny ccmdilnes will 
have epecial screens available for soam crops that are 
difficult to clean. 

Cle a ning fhn: The fbn furnishes a blast of air. The 
strength of the air blast is controlled by the speed of 
the fbn and by shutters in the air intake. The direction 
of die air blast is controlled by vindboards. The 
function of the air blast is to keep the material "alive" 
on the diaffer and sieve. The air blast should be 
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•trong enough to lift the chaff slightly off the 
diaffer and slere, hut not strong enough to blov 
grain out of the codeine. 

6* Clean grain auger end clean grain elevator: The clean 
grain auger coUects the cleaned grain and augers it 
to the clean grain elevator vhleh delivers the clean 
grain to the grain tank. 

7* Tailings auger and tailings elevator: The tailings 
at^ier coHects all of the aaterlal Which cones off the 
lower sieve plus any aaterlal WhlOh falls throu^ the 
extension chaffer. 




Ibe chaffer and 
'chaffer extension 
loca^.” above the 
The .;io units 
back and forth. 

This along with the air 

t help screen the material 
and move the chaff out of the 
combine. 



8. TalXboazd: The tailboard keeps the unthreshed material 
fjron being carried eat of the rear of the coii>lne while 
still allowlag the hhaff to be blown out. It nay be 
raised or lowered as needed. 

The following lUustratlons and description show the operation of 
the coriblne and the flow of the grain through It. 



o 



CoHblne Op«railiig Clyola 
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The Conbine Operating Cycle 



The reel (l) naaentarily hdide the crop against the guards 
until ithe knife (2) cuts the stens^ and then it sweeps the 
cut naterlal onto the platfora* !Qie platforn auger (3) 
deliveirs the cut grain to the feeder {k) idiich carries the 
cut gxiiin to the cylinder (5)« The grain is nO>hed out of 
the hcHid between the rotatl^ ^llnier (5) ai^ the concave 
grates (6) • The cylinder beater (7) stripe the cylinder, 
contixHjes separating loose kernels of grain throu^ Ihe 
flngttir orate (6) then nores the material onto the straw 
rack (9) idiere final separation takes place. The adjust- 
able ciflinder beater cheek flap (10) regulates the flow of 
aaterjtsl over the racks. The grain pan (12) catches the 
grain separated at the concave, (^linder beater grate, 
return firon the straw racks and delivers it to the chaffer 
(11). The cl eanin g flan (15) si^plles the wind blast which 
is tlM» madlum of separation. The shoe and sieve (13) 
operates in the direct opposite to the grain pan. and chEtffer 
which isssures doiible action cleaning (as the gra.in pan and 
dhaffer moves forward, the shoe and shoe sieve move touard 
the riaar.) The shoe sieve (13) is where the final 
takes i^lace. The threshed grain falls through the bhaffer 
and shoe sieve, and into the grain trough (lb) where it is 
moved to the grain elevator by the grain auger. The grain 
elevator conveyor chain then delivena the grain to 
the grain taidc. Itothreshed heads will move rearward across 
the chaffer and shoe sieve end drop into the • tatiUng g return 
auger' trough (l6) . Frm this point, the unthreshed heads 
are rirbumed by the tailings elevator to the cylinder for 
rethxeshing. 
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Sis coniblne can be comrerted from grain to shelled com 
hai*vesting by exchanging the small grain cutting and feeding 
unit for the com head attachment. 

Sie com head snaps the ears from the stalks and feeds them 
into the cylinder for shelling in tns manner illustrated below. 




Com head attachment using a comreyor to 
feed material into the cylinder 



o 
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Corn heed attsefaiBent using augers 
to feed oaterlaX Into the cylinder 



The com head operates sonewfaat dlffei*ent2y than the com 
picker. The stalks of com are pulled straight down throuc^ 
the stalk rolls. Snapping hars or stripper plates snap the 
ears off at the shanks. This action Is Illustrated on the 
foUovlag page. 
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Since the eere do not com in contact with the rolle, as In the 
pldcer, there is HBch less shelilng in this arsa. 

Fron the snapping asehanisn, the ears are then fed into the 
cylinder for shsUix«. 




hy the nflfting action of the rotatii« cylinder a^inst the 
concare. 



A variety of prrihlim are ccHMn to all coribines. On the 
following psge these prOblcsn are identified and ym 

of correcting then are shoun. 
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Threshing nrbbl«ns Service Hints 













giy y tad Taftching^T^eaming Activities 

1. Bring a combine before the class dlsasseBd>led to the 
potat idiere all the sovable parts can be seen, but yet, 
still fbnctloml. Desnistrate the apetatlon of these 
parts before the class. 

2. Hare students dlsass«Bd>l6 a coshlne conpletely and learn 
Its parts and their functions. 

3 . Dsttonstrate proper and Improper costoine operation under 
field conditions. 

K Bring to the class several coriblnes of different ma k e s 
ttet aro In need of adjustment and repair. FoUow the 
proced.ure belov idien making the needed adjustments and 
repairs. 

a. Operate the madilne In the field noting any 
maUtmctions In operation. 

b. Inspect the machine noting worn and broken parts 
<M«d parts that are out of line or adjustment. 

c. FoUovlng the operator's and manufacturer'^ s service 
■annal, the necessary repairs and adjustments. 

d. Bdbricate the machine for field operation. 

e. Itet the mai*h1n«» In the field and make say adjustw- 
ments necessary for proper operation. 

^^g^ ^^ t e^ ^^Lastructlops3^2|htgrlals_^a^R^farencCT 

Instructional materials 

1. A coriblne for complete dlsassmdbly 

2. M a***»<"*« for use In demonstrating proper and 
I m proper field operation 



1. Machines for Power Learning, pp. 317-339* 

2. Farm Machinery and Boulgisnt, pp. 329-3^1/ 

3 . MiS c«fc<«ing. pp. 1-77, 

k. Operator's manuals 

3 . Manufacturer's service mammls 



35 



VI. To (1^ Identify types and Barte o f corn har vesting infcchlne» 
fjad uBderatMd their fimcti^ and (2) adjust and repair Wese 
mchlnes 



Teacher Rrenaratlcn 



Stib.1ect Matter Coatent 



The purpose of com harvesting machines Is to remove the corn 
ears trm the staadlng stalhs. 



Three kinds of machines have been developed to perform this 
function. 



1. Com snapper 

2. Com picker 

3* Com pieker-sheller 

The com snapper is the simplest machine in that it only snaps 
the ears from the stalk, but does not resiove the husks from 
around the ears. The com picker is the most eosnonly used 
com harvesting machine. It snaps the ear fras the stalk and 
removes the busks from the ears. The flalrly new com harvesting 
machine is the picker«sheller. It performs both the snapping 
and husking activities and, in addition, shells the com. 

The types of pickers cure classified by the vay they receive 
power. 

1. Rill-type — tractor-dravn anddriven by the FTO 

2. Mounted-tractor — mounted and driven by the FTO 

3« Self-propelled — driven by its own source of power 

The com picker is conposed of several mechanlsnathat perform 
specific functions. 

1. Gathering mechanism 

2. Snapping mechanism 

3. Husking mechanism 
k. Cleaning mechanism 

. Shelling mechanism 



5 
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The purpose of the gathering mechanism Is to gather and guide 
the com stallU' into the snapping rolls* The gathering . 
is made ,iq> of the following parts.' 

1. Points 

2. Gathering chains 
3* Dividers 




The Gathering Mechanism 

1. Gathering points (Courtesy of John Deere Co.) 



2. Gathering chains 
3* Divider 

The gathering potots direct the stallcs Into the throat of the 
gathering mechanism and up to the gathering chains. The 
gathering ffViAinn pull the staliss Into the snapping r olls . 

The snapping sm removes the com ears frcD the com 

stalk. This function Is perf armed by two long^ closely spaced 
rolls. The rolls slant upward And turn toward each other at a 
high speed. The snapping rolls eire equipped with spUml lugs 
which grip onto the com stalks Etnd pull them down throuc^ the 
rolls. As the stalks are pulled down, through the snapping 
rolls, the com ear is pinched off the stalk and conveyed on 
to the husking rolls . The following Illustrations show the 
gathering and snapping mechanisms and the parts breakdciin of 
the snapping rollers. 








,S'5‘ 






Outer gofherer 
sheet (left) 



Snopping unit 
beoter 

3 

Snapping rolls 




Inner gatherer 
sheet (right) 



(Mtherer point 
outer (right) 



(Ctouttesy 
International 
Harvester Company) 



Tractor (center) 
divider 



GATHERING AND SNAPPING MECHANISMS 
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After the ears have been snapjied frsm the stalks^ they are 
conveyed to the husking rolls.. The husking rolls operate In 
pairs. One uall is usually rubber or rubber coated and the 
rolls rotate toward each other, similar to the action of the 
snapping rolls. The rolls are corrugated allowing the rolls 
to grasp and pull the husks from the ear. The husking 
mechanism of a corn picker is Illustrated below. 




Two. types of husking rolls are commonly used on corn pickers. 

1. Continuous or combination 

This type of husking roll is a continuation of the snap- 
ping roll. (See Farm Machinery and Eaulinent. page 3^7 f 
for an Illustration of this type of husking roll.) 

2. Separate husking rolls (illustrated above) 

The com ears are held against the husking rolls by a pressure 
plate allowing for a good clean Job of husking with a minimum 
of shelling of kernels from the ccb. 

The cleaning mechanism on the corn picker consists of ejecting 
rolls and augers that remove trash and husks from the husking 
rolls, and discharge it to the ground and a fan that delivers 
a blast of air to blow off loose husks, leaves, pieces of 
stalks, and other trash. 
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hs the husking rolls remove the husks trca the mr, kernels 
loay be shellel fron the cdb. These kernels drop onto the 
corn saver an! are elevated into the va(son. The com saving 
laeehanlsm consists of a screen and a chain carrier. The chain 
carrier rakes off husks emd trash keeping the screen clear. 

The plcker-sheller type of com picker has cm added mechcmlcna, 
the shelling mechanlsBU Its function is to shell the com ears 
as they cone from the husking rolls. The shelling mechanism 
consists of a peg-studded cylinder that rotates inside a 
cylindrical screen. The shelled com drops through the holes 
in the screen onto a set of sieves that agitate. The trcmh 
that comes throng the cylindrical screen is blown away by a 
blast of air created by a fan located below the cylinder. Olie 
shelled com falls through the sieves into the auger where it 
is augered into the wagon. 

Suggested Teaching-Learning Activities 

1. Bring a com picker before the class disassembled to 
the point where aH the movable parts can be seen, but 
yet, they are still functional. Demonstrate the 
operation of these parts before the class. 

2. Have students dlscmsenible cosq^iletely a com picker 
and learn its parts and their functions. 

3. Demonstrate proper and improper com picker operation 
under field conditions. 

4. Bring to the class several combines of different nairAg 
that are in need of adjustment and repair. Follow the 
procedure below when making the needed adjustments and 
repairs. 

a. Operate the machine in the field noting any 
mBdftinctlons in operation. 

b. Inspect the machine noting worn and broken parts 
and parts that are out of line or adjustment. 

s. Following the operator's and manufacturer's ser- 
vice manuals , make the necessary repairs and . 
adjustments. 

d. 'Afttrlcate the machine for field operation. 

e. Test the machine in the field and make any 
adjustments necessary for proper operation. 



Sliggeated Instructional Materlalg and References 



InstructionaQ. materials 

1. Com pickers for complete disassembly 

2. Machines for use in demonstrating proper and 
improper field operation 

Fieferenees 

1. Machines for Power Learning , pp, 5^-560. 

2, Farm Machinery and Equipment » pp, 3*^3-353 • 

3 • Operator ' s manuals 

4, Manufacturer's service manuals 



VII. To prepare and paint crop harvesting mughines after they have 
been repaired 



Teacher Rreparation 



Subject Matter Content 

If the persons being taught this module has not been taught the 
competency on preparing and painting crop harvesting machines 
included in the module on "Tractor Repair," they should be 
taught that competency at this time. The procedures outlines 
in that competency apply to painting crop harvesting machines 
as well as tractors. 



Suggestions for Evaluating Educational Outcomes of the Mo«^!iie 

The following criteria should be used to evaluate the educational outcome 
of this module, 

1, Attentiveness in class and participation in laboratory activities 

2, The ability of the student to use the operator's and manufacturer's 
service manuals 

3* The abili*^ of the student to perform the repair and adjustment 
activities on machines. As a final outcome, it is suggested that 
each student completely recondition a machine in need of repair 
and adjustment. 






Li 






4l 



4, BqpIOQrers evmlwtion of tb« ability of the etudent to adjust, 
repair, aiid service aaehliies In his dealership 

t 



Source of Suggested Instnictloaal Msterlals and References 

1. Bidenour, H. E. Ccstolnes and Cariblnlag. COlunSms, Ohio: The 
Ohio State University, Agricultural Ad2nistratlon Building, 
2120 Fyffe Road, Department of Agricultural Education, 1963. 
^ice: 

2. Stone, A. A* and Oulvin, H. F. Machines for Power FMfning. 
Hev York. Hew York: John Wiley and Sons, Inc., 19$7* 

Price: 

3. Stalth, H. P. Farm Machinery and EouiTaaent. Fifth Edition, 

Nev York. Nev York: McGraw-Hill Book Company, 1964. 

Price: $10.30. 

4. Operator's and nanuflacturer's service manuals from major line . 
agricultural machinery manufacturers. 



o 



THE CENTER FOR RESEARCH AND LEADERSHIP DEVELOPMENT 
IN VOCATIONAL AND TECHNICAL EDUCATION 
THE OHIO STATE UNIVERSITY 
980 KINNEAR ROAD 
COLUMBUS, OHIO, 43212 

INSTRUCTOR NOTEt As soon as you have completed teaching each module, please record 

your reaction on this form and return to the above address. 

1. Instructor's Name 



2. Name of school State 



3. Course outline usedt A griculture Supply-- Sales and Service Occupations 

O rnamental Horticulture— Service Occupations 
Agricultural Machinery— Service Occupations 

4. Name of module evaluated in this report 

5. To what group (age and/or class description) was this material presented? 



6. How many students: 

a) Were enrolled in class (total) 

b) Participated iij studying this module ______ 

c) Participated in a related occupational %/ork 
experience program while you taught this module _____ 

7. Actual time spent 

teaching module: Recommended time if you were 



to teach the module again: 

hours Classroom Instruction ^hours 

hours Laboratory Experience ^hours 

hours Occupational Experience (Average 

time for each student participating) h ours 

hours Total time hours 



(RESPOND TO THE FOLLOWING STATEMENTS WITH A CHECK {y/) ALONG THE LINE TO 
INDICATE YOUR BEST ESTIMATE. ) 

VERY NOT 

APPROPRIATE APPROPRIATE 



8. The suggested time allotments 
given with this module were: 

9. The suggestions for Introducing 
this module were: 

10. The suggested competencies to be 
developed were: 

11. For your particular class situation, 
the level of subject matter content was: 

i.1. The Suggested Teaching-Learning 
Activities were: 

13. The Suggested Instructional Materials 
and References were: 

14. The Suggested Occupational Experiences 



1.. — i- i 

L », . I 

■■ » « I 



i > « . . I 



(OVER) 












r 



IS. Was the subject nuitter content sufficiently detailed to enid>le you to develop 
the desired degree of cr.«petency in the student? Ye s HO 
Cosments t 



16. Was the subject matter content directly related to the type of occupational 
experience the student received? Ye s Ho 
Cosmwnts : 



17. List any subject matter items Which should be added or deletedt 



10. List any additional instructional materials and references %diich you used or 
think apprwp ^te: 



19. List any additional Teaching-Leaming Activities which you feel «rere 
particularly successful: 



20. List any additional Occupational WOrk Experiences you used or feel 
appropriate: 



21. What do ^ > 1 ’ see as the major strength of this sndule? 



22. What do you see as the major vwakness of this module? 



23. Other comments concerning this module: 



(Date) 



(Instructor's Signature) 




(School Address) 



